organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



(£)-3-(1 ,3-Benzodioxol-5-yl)-1 -{4-[bis(4- 

methoxyphenyl)methyl]piperazin-1-yl}- 

prop-2-en-1-one 

Yan Zhong-* and Bin Wu''* 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: ^ scan 
(North et ai, 1968) 
Tmin = 0.974, r„„ = 0.983 

9818 measured reflections 

Refinement 

R[F^ > 2a{F^)] = 0.068 

wR(F^) = 0.193 

S = 1.00 

9340 reflections 



9340 independent reflections 
5434 reflections with / > 2a(l) 
RiM = 0.015 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



649 parameters 

H-atom parameters constrained 
Ap„a^ = 0.21 e A"' 
A/0„i„ = -0.21 e A"' 
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Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.005 A; 
R factor = 0.068; wR factor = 0.193; data-to-parameter ratio = 14.4. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - -A 




D-H 


H- ■ -A 


D- - -A 


D-H- - A 


C19-H29A- 


- oio' 


0.97 


2.52 


3.134 (5) 


121 


C44-H44/1- 


■ 06" 


0.96 


2.59 


3.322 (5) 


134 


C47-H47B- ■ 


■04" 


0.97 


2.48 


3.353 (5) 


149 


C53-H53yl- 


■ 05"' 


0.93 


2.35 


3.266 (4) 


169 


Symmetry codes: fi) —x. 


-V + 1. -z - 


h 1: (ii) .v + l. v, z; 


(iii) X + l.y - 


hl,z. 



There are two crystallographically independent molecules in 
the asymmetric unit of the title compound, C29H3()N205, each 
having an E conformation about the C=C double bond. The 
dihedral angles between the methoxybenzene rings in the two 
molecules are 71.39 (17) and 68.64 (17)°. In the crystal, 
molecules are linked by C— H- ■ O interactions. 

Related literature 

For related structures and background to cinnamic acid deri- 
vatives, see: Teng et al. (2011); Zhong et al. (2012). For further 
synthetic details, see: Wu et al. (2008). 




Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXL97; software used to 
prepare material for publication: SHELXL97. 

The authors thank Professor Hua-Qin Wang of the Analysis 
Centre, Nanjing University, for the diffraction measurements. 
This work was supported by the Natural Science Foundation 
of Jiangsu Province (grant No. BK2010538). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6623). 
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Experimental 

Crystal data 

QsHjoN^Os y = 89.95 (3)° 

Mr = 486.50 V = 2537.5 (9) A^ 

Triclinic, PI Z = 4 

a = 12.188 (2) A Mo Ka radiation 

b = 12.589 (3) A /i = 0.09 mm"' 

c = 17.102 (3) A T = 293 K 

a = 76.52 (3)° 0.30 x 0.20 x 0.20 mm 

P = 84.10 (3)° 



0636 Zhong and Wu 



doi:1 0. 11 07/S1 60053681 2004345 



Acta Cryst. (2012). E68, o636 



supplementary materials 



supplementary materials 

Acta Cryst. (2012). E68, o636 [doi:10.1107/S 16005368 12004345] 

(f)-3-(1 ,3-Benzodioxol-5-yl)-l -{4-[bis(4-methoxyphenyl)methyl]piperazin-l - 
yl}prop-2-en-l -one 

Yan Zhong and Bin Wu 

Comment 

As a continuation of our study of cinnamic acid derivatives (Teng et a/., 201 1; Zhong et al, 2012), we present here the 
title compound (1). In (1) (Fig. 1), all bond lengths and angles are normal and correspond to those observed in related 
compounds (Teng et al.,20\\; Zhong et al, 2012). The asymmetric unit of the title compound contains two 
crystallographically independent molecules with different absolute configurations. The dihedral angle between the meth- 
oxybenzene rings in the two molecules are 71.39 (17) and 68.64 (17)°. 

Experimental 

The synthesis follows the method of Wu et al. (2008). The title compound was prepared by stirring a mixture oi{E) 
(benzo[fir|[l,3]dioxol-5-yl) acrylic acid (0.769 g; 4 mmol), thionyl chloride (2 ml) and dichloromethane (30 ml) for 6 h at 
room temperature. The solvent was removed under reduced pressure. The residue was dissolved m acetone (15 ml) and 
reacted with l-(bis(4-methoxyphenyl)methyl)iperazine (1.874 g; 6 mmol) in the presence of triethylamine (5 ml) for 12 h 
at room temperature. The resultant mixture was cooled. The soHd, (£)-3-(benzo[fir|[l,3]dioxol-5-yl)-l-(4-(bis(4- meth- 
oxyphenyl)methyl)piperazin-l-yl)prop-2-en-l-one obtained was filtered and was recrystallized from ethanol. The pale- 
yellow blocks were grown irom ethanol: ethyl acetate (1:1) solution by a slow evaporation at room temperature. 

Refinement 

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were positioned geometrically with C — H 
distances ranging from 0.93 A to 0.98 A and refined as riding on their parent atoms with L'iso~(H) = 1 .2 or 1 .5 C/~eq~ of 
the carrier atom. 

Computing details 

Data collection: C4Z)-^ £ZP^£'55 (Enraf-Nonius, 1994); cell refinement: C4Z)-¥ £ZP7?£'55 (Enraf-Nonius, 1994); data 
reducfion: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXL97 (Sheldrick, 2008); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of (I) with displacement ellipsoids for non-H drawn at 70% probability level. 
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(£)-3-(1,3-Benzodioxol-5-yl)-1-{4-[bis(4- methoxyphenyl)methyl]piperazin-1-yl}prop-2-en-1-one 



Crystal data 

C29H30N2O5 
M- = 486.50 
Triclinic, P\ 
Hall symbol: -P 1 
a = 12.188(2) A 
ft = 12.589 (3) A 
c= 17.102 (3) A 
a = 76.52 (3)° 
yff = 84.10(3)° 
y = 89.95 (3)° 
F= 2537.5 (9) A' 

Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

0)126 scans 

Absorption correction: yj scan 

(North era/., 1968) 
7;^ = 0.974, 7U = 0.983 
9818 measured reflections 

Refinement 

Refinement on P- 
Least-squares matrix: full 

> 2a{p)] = 0.068 
wi?(i^) = 0.193 
5= 1.00 
9340 reflections 
649 parameters 
0 restraints 



Z = \ 

F(000) = 1032 

Dx= 1.274 Mgm-3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

61 = 9-13° 

H = 0.09 mm"' 

r=293 K 

Block, pale-yellow 

0.30 X 0.20 X 0.20 mm 



9340 independent reflections 
5434 reflections with/> 2a(/) 
i?mt= 0.015 

= 25.4°,^™„= 1.2° 
A = -14^0 
/c=-15^15 
/ = -20^20 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters consttained 
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w = \l[a\F,^) + (0. \Pf + O.SP] 

where P = (Fo' + 2Fc2)/3 
(A/<t)^< 0.001 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ./^-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


U- *IIJ 


Nl 


0.55160(19) 


0.55413 (18) 


0.24848 (14) 


0.0487 (6) 


01 


1.0307 (2) 


0.7745 (3) 


0.1321 (2) 


0.1103 (10) 


CI 


0.7676 (3) 


0.6823 (3) 


0.0918 (2) 


0.0724 (10) 


HIA 


0.7386 


0.6647 


0.0481 


0.087* 


N2 


0.4762 (2) 


0.3419 (2) 


0.34069 (16) 


0.0588 (7) 


02 


0.3170(2) 


1.0136(2) 


0.14123 (16) 


0.0865 (8) 


C2 


0.8757 (3) 


0.7169 (3) 


0.0836 (2) 


0.0850 (11) 


H2A 


0.9186 


0.7222 


0.0345 


0.102* 


03 


0.50956(19) 


0.16387(18) 


0.35334 (16) 


0.0796 (7) 


C3 


0.9214 (3) 


0.7436 (3) 


0.1462 (2) 


0.0697 (10) 


04 


-0.1208 (2) 


0.15508 (19) 


0.43410(17) 


0.0843 (8) 


C4 


0.8567 (3) 


0.7361 (3) 


0.2173 (2) 


0.0627 (9) 


H4A 


0.8861 


0.7552 


0.2604 


0.075* 


05 


-0.16342(19) 


-0.00103 (19) 


0.39582 (16) 


0.0783 (7) 


C5 


0.7486 (3) 


0.7009 (2) 


0.22616 (18) 


0.0563 (8) 


H5A 


0.7066 


0.6955 


0.2755 


0.068* 


C6 


0.7004 (2) 


0.6730 (2) 


0.16372 (17) 


0.0504 (7) 


C7 


0.5795 (2) 


0.6381 (2) 


0.17202(17) 


0.0520 (7) 


H7A 


0.5688 


0.6042 


0.1272 


0.062* 


C8 


0.5065 (2) 


0.7357 (2) 


0.16465 (17) 


0.0502 (7) 


C9 


0.4540 (3) 


0.7735 (3) 


0.09669 (19) 


0.0656 (9) 


H9A 


0.4611 


0.7348 


0.0564 


0.079* 


CIO 


0.3916(3) 


0.8654 (3) 


0.0851 (2) 


0.0743 (10) 


HlOA 


0.3586 


0.8887 


0.0375 


0.089* 


Cll 


0.3782 (3) 


0.9229 (3) 


0.1447(2) 


0.0608 (8) 


C12 


0.4293 (3) 


0.8858 (3) 


0.2137 (2) 


0.0628 (8) 


H12A 


0.4218 


0.9240 


0.2544 


0.075* 


€13 


0.4903 (3) 


0.7947 (3) 


0.22343 (18) 


0.0588 (8) 


H13A 


0.5224 


0.7709 


0.2713 


0.071* 


C16 


0.4343 (2) 


0.5216 (2) 


0.26006(19) 


0.0533 (8) 


H16A 


0.4163 


0.4928 


0.2149 
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H16B 


0.3896 


0.5851 


0.2614 


0.064* 


C14 


1.0783 (4) 


0.8160 (5) 


0.1897 (4) 


0.133 (2) 



Apn,^ = 0.21 eA-3 
Ap„jM = -0.21 e 
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0.1919 


0.191* 


rl43(_ 


n oni c 
U.oUi J 


A A/1 

— U.U43Z 


A 1 

U.1560 


A 1 O 1 * 

u.iy 1 


C44 


1.5496 (3) 


0.2451 (4) 


0.1164 (3) 


A AAAT /I T\ 

0.0907 (12) 


H44A 


1.6251 


0.2470 


A AAT T 

0.0937 


0.136* 


H44rS 


1 C 1 T 1 


A 1 C^C 

0.1 ozD 


0.10/8 


A 1 1 /C* 

0.136^ 


H44C 


1.5469 


0.2406 


0.1734 


0.136* 


C45 


1 AACO /'^N 

1.0958 (2) 


0.4951 (3) 


0.2769 (2) 


A ACT/' /0\ 

0.0576 (8) 


TT/1 C A 

H45A 


1.0779 


0.5654 


A 'I ^ "7 A 

0.2439 


A A^A* 

0.069* 


H45B 


1.1732 


0.4824 


0.2633 


A AZTA* 

0.069* 


L4o 


1.0763 (3) 


A Ar\n A /T\ 

0.4974 (3) 


A '> ^/1 T 

0.3647 (2) 


A C\£.An /A\ 

0.0647 (9) 


T T /I /c; A 

H4oA 


1 1 A 1 A 

1.1010 


A /1 1 AO 

0.4298 


A T c\n A 

0.3974 


A ATO * 

0.078* 


H46B 


1.1191 


0.5571 


0.3742 


A AT O sfc 

0.078* 


C47 


A OA 1 ZT /'J \ 

0.8916 (3) 


A /1 1 OA /") \ 

0.4280 (3) 


0.3697 (2) 


A Azm /A\ 

0.0673 (9) 


ri4/A 


0,o14d 


U.44zD 


U.3oz / 


A AO 1 4: 

U.Ool 


H47B 


A AAT? 

0.9073 


0.3567 


A A ATT 

0.4022 


A AO 1 A 

0.081^ 


C48 


A A 1 'I T 

0.9127 (2) 


0.4279 (3) 


0.2814 (2) 


A A/'TA few 

0.0630 (9) 


H46A 


0.86/3 


0.3/12 


0.2/00 


A AT/C* 
0.0/6* 


TTA On 


A OA'^A 

0.8920 


A A AT^ 

0.4976 


A /I A 1 

0.2491 


A f\'~l On 

0.076* 


C49 


0.9251 (2) 


A CAO 1 /1\ 

0.5981 (2) 


A /I 1 yl /'I 0\ 

0.41624 (18) 


0.0523 (7) 




0.005J (I) 


0.6090 (2) 


A y1 1 /I AA / 1 0\ 

0.43409 (18) 


0.050/ (/) 


H50A 


0.7599 


A C /I /'O 

0.5468 


A A A A 

0.4464 


A A/' 1 ^ 

0.061* 




A 1 A f'^\ 

U. /olO (2J 


A nr\ A A 

0. /044 (2j 


0.4330/ (1 /) 


A ACAC fn\ 

U.U5U5 ( /) 


H51A 


0.8106 


0.7622 


A A '^O A 

0.4284 


0.061* 




0.6441 (z) 


0. /322 (2) 


A A101 A /i n\ 

0.43o34 (1 /) 


A A/I/:; '5 in\ 
0.04o3 (/) 


Cd3 


0.6168 \i) 


A 0/1 AO /''>\ 

0.o4(J2 (2) 


A /no-i /OA 
0.4283 (2J 


A A£1 1 (CW 

0.0611 (9) 


XJC2 A 

Hd JA 


U.o /j4 


A OAOA 


A /I T 1 O 

U.4216 


A AT5 * 
U.U /3^ 


C54 


A C A A 1 \ 

0.5091 (3) 


A OTCO /T\ 

0.8758 (3) 


0.4273 (2) 


A A/'TA /AX 

0.0670 (9) 


Hd4A 


A /IAO'7 

0.492 / 


A A/IA'3 

0.9493 


A /IT 1 T 

0.4212 


A AOA* 

0.080* 


C55 


0.4290 (2) 


0.7981 (3) 


0.43584 (18) 


0.0520 (7) 


C56 


0.4537 (2) 


0.6898 (2) 


0.44671 (17) 


0.0485 (7) 


C57 


0.5584 (2) 


0.6537 (2) 


0.44787 (17) 


0.0510(7) 


H57A 


0.5733 


0.5798 


0.4547 


0.061* 


C58 


0.2750 (3) 


0.7087 (3) 


0.4303 (2) 


0.0738 (10) 


H58C 


0.2621 


0.7113 


0.3749 


0.089* 
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H58A 


0.2059 




0.6903 


0.4644 


0.089* 




Atomic displacement parameters (A^) 




r n 1 


u 






T Til 


jjii 


Nl 


0.0479 (14) 


0.0481 (13) 


0.0491 (14) 


-0.0036(11) 


-0.0107(11) 


-0.0072(11) 


01 


0.077 (2) 


0.139 (3) 


0.108 (2) 


-0.0300(18) 


0.0070 (17) 


-0.021 (2) 


CI 


0.073 (2) 


0.099 (3) 


0.047 (2) 


-0.004 (2) 


0.0015 (17) 


-0.0225 (18) 


N2 


0.0505 (15) 


0.0496 (15) 


0.0735 (18) 


-0.0089 (12) 


-0.0131 (13) 


-0.0059 (12) 


02 


0.106(2) 


0.0724 (16) 


0.0827 (18) 


0.0310(15) 


-0.0291 (15) 


-0.0137(13) 


C2 


0.076 (3) 


0.113 (3) 


0.061 (2) 


-0.005 (2) 


0.015 (2) 


-0.018 (2) 


03 


0.0619 (15) 


0.0553 (14) 


0.115 (2) 


0.0031 (12) 


-0.0060(14) 


-0.0085 (13) 


C3 


0.050 (2) 


0.074 (2) 


0.074 (3) 


-0.0135 (17) 


0.0056 (18) 


-0.0009 (18) 


04 


0.0647 (16) 


0.0678 (15) 


0.124(2) 


-0.0184(13) 


0.0136(14) 


-0.0388 (15) 


C4 


0.064 (2) 


0.0597 (19) 


0.063 (2) 


-0.0105 (16) 


-0.0100 (17) 


-0.0098 (16) 


05 


0.0618 (15) 


0.0709 (15) 


0.106 (2) 


-0.0196 (12) 


0.0019(13) 


-0.0329 (14) 


C5 


0.058 (2) 


0.0652 (19) 


0.0434 (18) 


-0.0069 (16) 


-0.0029 (14) 


-0.0095 (14) 


C6 


0.0532 (18) 


0.0504 (16) 


0.0454 (17) 


0.0016(14) 


-0.0040 (14) 


-0.0073 (13) 


C7 


0.0580 (19) 


0.0580(18) 


0.0429 (17) 


-0.0010(15) 


-0.0108 (14) 


-0.0152 (14) 


C8 


0.0561 (18) 


0.0514(17) 


0.0426 (17) 


-0.0038 (14) 


-0.0069 (14) 


-0.0093 (13) 


C9 


0.076 (2) 


0.077 (2) 


0.050 (2) 


0.0109(19) 


-0.0222 (17) 


-0.0198 (17) 


CIO 


0.094 (3) 


0.080 (2) 


0.052 (2) 


0.020 (2) 


-0.0315 (19) 


-0.0110(18) 


Cll 


0.061 (2) 


0.0577 (19) 


0.060 (2) 


0.0036 (16) 


-0.0124 (16) 


-0.0048 (16) 


C12 


0.073 (2) 


0.064 (2) 


0.054 (2) 


0.0072 (18) 


-0.0119(17) 


-0.0177 (16) 


C13 


0.067 (2) 


0.065 (2) 


0.0446(18) 


0.0085 (17) 


-0.0135 (15) 


-0.0092 (15) 


C16 


0.0449(17) 


0.0508 (17) 


0.067 (2) 


0.0010(14) 


-0.0148 (15) 


-0.0147(15) 


C14 


0.101 (4) 


0.136(5) 


0.165 (5) 


-0.045 (3) 


-0.002 (4) 


-0.044 (4) 


C17 


0.0483 (18) 


0.0544(18) 


0.071 (2) 


-0.0044(15) 


-0.0053 (15) 


-0.0149 (16) 


C15 


0.150(4) 


0.088 (3) 


0.106 (4) 


0.035 (3) 


-0.062 (3) 


-0.009 (3) 


C18 


0.0488 (19) 


0.0542 (19) 


0.088 (3) 


-0.0054 (15) 


-0.0173 (17) 


-0.0019(17) 


C19 


0.0414(17) 


0.064 (2) 


0.073 (2) 


-0.0038 (15) 


-0.0098 (15) 


-0.0105 (17) 


C20 


0.055 (2) 


0.0545 (19) 


0.057 (2) 


-0.0021 (16) 


-0.0113(15) 


-0.0061 (15) 


C21 


0.0535 (19) 


0.0526 (18) 


0.0542 (19) 


-0.0058 (15) 


-0.0048 (14) 


-0.0079 (14) 


C22 


0.063 (2) 


0.0482 (17) 


0.064 (2) 


0.0012(15) 


-0.0132 (16) 


-0.0077 (15) 


C23 


0.060 (2) 


0.0426 (16) 


0.0546 (18) 


-0.0077 (15) 


-0.0145 (15) 


-0.0024 (13) 


C24 


0.066 (2) 


0.0424(16) 


0.060 (2) 


-0.0112(15) 


-0.0043 (16) 


-0.0114(14) 


C25 


0.058 (2) 


0.0466 (17) 


0.0555 (19) 


-0.0084 (15) 


0.0013 (15) 


-0.0079 (14) 


C26 


0.056 (2) 


0.0491 (17) 


0.062 (2) 


-0.0134 (15) 


-0.0076 (16) 


-0.0069(15) 


C27 


0.074 (3) 


0.056 (2) 


0.101 (3) 


-0.0117(19) 


-0.013 (2) 


-0.030 (2) 


C28 


0.066 (2) 


0.0502 (19) 


0.094 (3) 


0.0026(16) 


-0.0142 (19) 


-0.0240 (17) 


C29 


0.065 (2) 


0.068 (2) 


0.106 (3) 


-0.0165 (19) 


0.002 (2) 


-0.026 (2) 


06 


0.0875 (18) 


0.0769 (16) 


0.0730 (16) 


-0.0148 (14) 


-0.0287 (13) 


-0.0134(13) 


07 


0.0628 (16) 


0.1024(19) 


0.0665 (16) 


-0.0013 (14) 


0.0093 (12) 


-0.0209 (14) 


08 


0.0543 (14) 


0.0714(15) 


0.1018(19) 


-0.0079 (12) 


-0.0103 (12) 


-0.0396 (13) 


09 


0.0468 (13) 


0.0665 (14) 


0.0915 (18) 


-0.0104(11) 


0.0030 (12) 


-0.0139(12) 


OlO 


0.0505 (14) 


0.0747 (15) 


0.0954 (18) 


0.0078 (12) 


-0.0081 (12) 


-0.0283 (13) 


N3 


0.0462(15) 


0.0557(15) 


0.0569 (16) 


-0.0011 (12) 


-0.0034 (12) 


-0.0148 (12) 


N4 


0.0431 (14) 


0.0567 (15) 


0.0786(19) 


-0.0027 (12) 


-0.0045 (13) 


-0.0298 (13) 


C30 


0.0544 (19) 


0.0549 (18) 


0.0478 (18) 


0.0033 (14) 


-0.0111 (14) 


-0.0054 (14) 


C31 


0.109 (3) 


0.0537 (19) 


0.063 (2) 


-0.0016 (19) 


-0.042 (2) 


-0.0020 (16) 



Acta Cryst. (2012). E68, o636 



sup-7 



supplementary materials 





(\ 1 (\c /ax 


A AC A^ / 1 OA 

U.UjU/ \vy) 


A c\ce^ /OA 
U.Uoo \L) 


A AAIA /I OA 

— U.UU3U (ly) 


A A'3 1 /OA 

— U.U31 (z) 


A AA1 0/1 /;a 
yj.yjyjLZ (lo) 






A AC/CA {\ C\\ 

U.UjoU \\y) 


A c\ei 1 /OA 

U.Uoi (z) 


A AAOA /I ^A 

u.vkjZk) (lo) 


A A 1 C C /I /CA 

— U.UljJ (lo) 


A A1 1 /C /I /CA 

— U.UUo (lo) 


A 

C34 


A A/C/1 /Tv 

U.Uo4 (z) 


A AO 1 /'*>A 

U.Uol (zJ 


A (\C\ /OA 

U.Uoi \l) 


A AAOA /I AA 

— u.uu/y (ly) 


A AO/CO /I OA 

— U.Uzoz (1 /) 


A AA/C/1 /I OA 

U.UUo4 (lo) 




n A^yl /0^ 

U.UD4 (2) 


n A/:/: /OA 

U.Uoo (zJ 


A C\£iA /OA 

U.Uo4 yl ) 


A AAQO /I /;A 

— U.UUoz (lo) 


A A1 OA /I /;a 
— U.UiyU (lo) 


A A1 OO /I iiA 

U.Ulzz (lo) 




A A^^^ /I 0\ 
\).\JJ ID (IVj 


A A/1 /^A 

U.U4oz (loj 


A AC 1 0 /I OA 

U.Uj lo (IVj 


A AA1 /I /I /I A 

U.UU14 (14) 


A A1 TO /I CA 

— u.ui3y (1 j) 


A AAA'S /I "JA 

— U.UUU3 (13) 


C3 / 


A AC C A /I A\ 


A AC 1 O / 1 TA 

U.UjIz (i /) 


A A/1 C 1 /I n\ 

U.U4M (i /) 


A AAA1 / 1 /I A 

U.UUU3 (14) 


A AACO / 1 /I A 

—{j.wjI (14) 


A AAC C / 1 1 A 

—U.UUjj (13) 




U.Uoo (z) 


U.Uo3 (z) 


A AC? /OA 

U.Uj / (z) 


A AA/CO /I OA 

U.UUoz (1 /) 


A AAAO /I OA 

u.uuy© (1 /) 


A AA/1 O /I iCA 

U.UU4o (lo) 


C3y 


U.Ooo (z) 


A A/C A A 

O.Uo4 (z) 


A ACO /OA 

U.Ujo (zJ 


A A 1 AC / 1 OA 

U.UIUj (1 /) 


A AAOA /I OA 

U.UU3U (1 /) 


A AAC 1 /I /CA 

— U.UUjI (lo) 




A AC2 /''^A 

U.Uj3 (z) 


A (\n A /'OA 

U.U /4 (z ) 


A A/1 CO / 1 OA 

u.u4jy (.loj 


a aac c /i oa 
— U.UUjj (1 /) 


A AA 1 /C /I CA 

U.UUlo (1-)) 


A A0 1/1 /I /;a 
— U.UZ14 (lo) 




A ACO /OA 

O.Ujo (z) 


A ATO /OA 

U.U/o (z) 


A A/1 OO /I AA 

U.U450 (lyj 


A A1 ^C /I OA 

— U.Uloj (lo) 


A A A 1 O / 1 /CA 

U.UUlo (lo) 


A A A 1 C / 1 /CA 

— U.UUlj (lo) 




U.Uoo (z) 


A AC^T /I OA 

U.UD3 / (io) 


A ACOA /I AA 

u.UDzy (ly) 


A AAOA /I /CA 

— U.UUoU (lo) 


A A1 CI /I /CA 

— U.U1j3 (lo) 


A AAA1 /I /1A 

—U.UUUl (14) 


C43 


A 1 n £i { z\ 
0.1 /o (j) 


A C\n A /'JA 

O.U /4 (3) 


A 1 OA f A\ 

u.izy (4) 


A A/l C /O A 

— U.U4j (3) 


A ACA //lA 

— u.ujy (4) 


A AAA /OA 

U.UUU (3) 


U44 


U.Uo4 (zj 


A 1 0 1 /"2 A 


A AOO /TA 

U.Uoo (3 ) 


A AO '2 /OA 

U.Uz3 (z) 


A AAA /OA 

U.UUU (z) 


A A'lO /OA 

— U.U3z (3 ) 


C4D 


A A'3 O/C /I 

U.U3oo (1 /) 


A C\iiA 1/1 AA 

U.Uo4z (ly) 


A A'7'3 /OA 

U.U/3 (z) 


A AAA1 /I /I A 
U.UUUl (14) 


A AAA 1 / 1 C A 

— u.uuyi (ij) 


A AOA/C /I /CA 

— U.UzUo (lo) 


C4o 


A AC A {'^\ 

U.UjU (zj 


A (\n A /OA 

U.U/4 (z) 


A AOO /OA 

U.U/o (z) 


A AA/1 A / 1 /CA 

U.UU4U (lo) 


A A 1 /I A /I OA 

— U.U14U (1 /) 


A AO 1 C /I OA 

— U.U31j (lo) 


C4/ 


A AC y1 /T\ 

U.Uj4 (z) 


A AjC 1 /OA 

U.Ool (z) 


A AAA /I A 

u.uyu (3) 


A AAA/C /I /TA 

— u.uuyo (lo) 


A A 1 O O /I OA 

U.Ulz3 (1 /) 


A AO O A / 1 OA 

— U.U3zy (lo) 


C4o 


A A/1 (A C\\ 

U.U4o / \\y) 


A ACQ A / 1 OA 

U.UjoU \\y) 


A AOO /"lA 

u.uoy \p) 


A AAC 1 /I CA 

— U.UUM (O) 


A AAOC /I OA 
— U.UU/J (1 /) 


A AO AA /I OA 

— U.U3UU (1 /) 


C4y 


A ACAA /"I OA 

U.UjUU (lo) 


A AC 1/1/1 'TA 
U.UM4 (i /) 


A AC/C1 /I AA 

u.ujoi (ly) 


A AA1 O /I CA 

— U.UUlo (Ij) 


A AAOO /I /1A 

— U.UU/o (14) 


A A1 OA /I /1A 

— u.uizy (14) 




A Ayl AA /'I 0\ 

u.u4yu (lo) 


A A/1 AO / 1 TA 

u.04y6 (1 /) 


A AC /I O /I OA 

U.Uj4/ (loj 


A A AOO /I /I A 

— U.UU3 / (14) 


A AA AH /I A\ 

— U.UU4 / (14) 


AA1C1 /1/1A 

— U.UIjI (14) 


CM 


A A/IOC /I OA 

u.U4y^ 


A ACOT / 1 OA 

U.Ujzj 


A ACQO /I OA 

U.UD3 / (lo) 


A AA/1 0 /I /I A 

— U.UU4o (14) 


A AAOC /I /I A 
— U.UU /j (14) 


A A1 AC /I /I A 

— u.uiyj (14) 




U.U4oU \\ i) 


A AC AT / 1 n \ 

U.UjU3 (i /j 


A A/1 CQ /I /iA 

U.U4D3 (ioj 


A AAAQ /I lA 

U.UUUo (13) 


A AAA 1 /I 'lA 

— U.UUol (13) 


A A1 AA /I OA 

— U.UloU (13) 




U.U^Z (^Z J 


U.UJVJo i^l 


U.UoO \L ) 


W.WW /Z 


—Ci no A J. /'1 
W.UUOH- f ) 


U.UZOO ^^iOJ 


C54 


0.063 (2) 


0.0503 (18) 


0.092 (3) 


0.0079 (17) 


-0.0107 (19) 


-0.0258 (17) 


C55 


0.0442 (18) 


0.0594 (19) 


0.0555 (19) 


0.0022 (15) 


-0.0043 (14) 


-0.0200 (15) 


C56 


0.0440(18) 


0.0527 (17) 


0.0474 (17) 


-0.0068 (14) 


0.0005 (13) 


-0.0114(13) 


C57 


0.0557 (19) 


0.0435 (16) 


0.0525 (18) 


-0.0004 (14) 


0.0014(14) 


-0.0117(13) 


C58 


0.049 (2) 


0.079 (2) 


0.092 (3) 


-0.0057 (19) 


-0.0018 (18) 


-0.020 (2) 


Geometric parameters (A, °) 


Nl- 


-C19 


1.452 (4) 




06— C33 




1.364 (4) 


Nl- 


-C16 


1.469 (3) 




06— C43 




1.420 (5) 


Nl- 


-C7 


1.486(4) 




07— C40 




1.354 (4) 


01- 


-C3 


1.369 (4) 




07— C44 




1.419(4) 


Ol- 


-C14 


1.393 (6) 




08— C49 




1.234(3) 


Cl— C2 


1.371 (5) 




09— C56 




1.391 (3) 


Cl- 


-C6 


1.386 (4) 




09— C58 




1.424(4) 


Cl- 


-HIA 


0.9300 




OlO— C55 




1.369 (3) 


N2- 


-C20 


1.354(4) 




OlO— C58 




1.423 (4) 


N2- 


-C17 


1.443 (4) 




N3— C48 




1.454 (4) 


N2- 


-C18 


1.450(4) 




N3— C45 




1.467 (4) 


02- 


-Cll 


1.356(4) 




N3— C36 




1.484 (4) 


02- 


-C15 


1.425 (4) 




N4— C49 




1.347 (4) 


C2- 


-C3 


1.364 (5) 




N4— C46 




1.448 (4) 


C2- 


-H2A 


0.9300 




N4— C47 




1.455 (4) 


03- 


-C20 


1.219 (4) 




C30— C35 




1.377 (4) 


C3- 


-C4 


1.365 (5) 




C30— C31 




1.386(4) 


04- 


-C25 


1.361 (4) 




C30— C36 




1.511 (4) 


04- 


-C29 


1.422 (4) 




C31— C32 




1.379 (4) 


C4— C5 


1.372(4) 




C31— H31A 




0.9300 
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C4 — H4A 


A AT A A 

0.9300 


05 — C26 


1.362 (4) 


05 — C29 


1.406 (4) 


C5 — Co 
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C48— N3— C36— C30 -56.0 (3) 

C45— N3— C36— C30 -176.6 (2) 

C35— C30— C36— N3 136.9 (3) 

C31— C30— C36— N3 -44.5(4) 

C35— C30— C36— C37 -98.9 (3) 

C31— C30— C36— C37 79.7(4) 

N3— C36— C37— C38 60.8 (4) 

C30— C36— C37— C38 -63.5 (4) 

N3— C36— C37— C42 -120.5 (3) 
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C6— C7— C8— C13 -71.1 (4) 

C13— C8— C9— CIO 1.9 (5) 

C7— C8— C9— CIO -176.4 (3) 

C8— C9— CIO— Cll -1.2(6) 

C15— 02— Cll— C12 174.8(3) 

C15— 02— Cll— CIO -6.0(5) 

C9— CIO— Cll— 02 -178.8(3) 

C9— CIO— Cll— C12 0.5(5) 

02— Cll— C12— C13 178.7(3) 
CIO— Cll— C12— C13 -0.7(5) 
Cll— C12— C13— C8 1.4(5) 
C9— C8— C13— C12 -1-9(5) 
C7— C8— C13— C12 176.2 (3) 
C19— Nl— C16— C17 58.7 (3) 
C7— Nl— C16— C17 179.8 (2) 
C20— N2— C17— C16 -127.5 (3) 
C 1 8— N2— C 1 7— C 16 53 .0 (3) 
Nl— C16— C17— N2 -56.2 (3) 
C20— N2— C18— C19 127.6(3) 
C 1 7— N2— C 1 8— C 19 -52.7 (4) 
C16— Nl— C19— C18 -59.7 (3) 
C7— Nl— C19— C18 178.2 (2) 
N2— C18— C19— Nl 57.1 (4) 
C17— N2— C20— 03 176.9 (3) 
C18— N2— C20— 03 -3.6(5) 

C 1 7— N2— C20— C2 1 - 1 -7 (5) 

C18— N2— C20— C21 177.8(3) 

03— C20— C21— C22 -17.8 (5) 
N2— C20— C21— C22 160.8 (3) 
C20— C21— C22— C23 -175.9 (3) 
C21— C22— C23— C28 170.3 (3) 
C21— C22— C23— C24 -7.0 (5) 
C28— C23— C24— C25 -1-2(4) 
C22— C23— C24— C25 176.1 (3) 
C23— C24— C25— 04 -178.3 (3) 
C23— C24— C25— C26 0.8 (5) 
C29— 04— C25— C24 177.8 (3) 
C29— 04— C25— C26 -1.3 (4) 
C29— 05— C26— C27 -178.9 (4) 
C29— 05— C26— C25 0.1 (4) 
C24— C25— C26— C27 0.6 (5) 

04— C25— C26— C27 179.9 (3) 
C24— C25— C26— 05 -178.4(3) 

04— C25— C26— 05 0.8 (4) 

05— C26— C27— C28 177.4 (3) 
C25— C26— C27— C28 -1.5(5) 
C24— C23— C28— C27 0.4 (5) 
C22— C23— C28— C27 -177.0(3) 
C26— C27— C28— C23 1.0(5) 



C30— C36— C37— C42 115.1(3) 

C42— C37— C38— C39 0.4 (5) 

C36— C37— C38— C39 179.1 (3) 

C37— C38— C39— C40 -1.1 (5) 

C44— 07— C40— C39 0.4 (5) 

C44— 07— C40— C41 179.9 (3) 

C38— C39— C40— 07 -179.7(3) 

C38— C39— C40— C41 0.8 (5) 

07— C40— C41— C42 -179.5 (3) 
C39— C40— C41— C42 0.1 (5) 
C40— C41— C42— C37 -0.8 (5) 
C38— C37— C42— C41 0.5 (5) 
C36— C37— C42— C41 -178.2 (3) 
C48— N3— C45— C46 57.8 (3) 
C36— N3— C45— C46 179.6 (2) 
C49— N4— C46— C45 -118.3 (3) 
C47— N4— C46— C45 54.5 (4) 
N3— C45— C46— N4 -56.2 (3) 
C49— N4— C47— C48 117.6(3) 
C46— N4— C47— C48 -54.8 (4) 
C45— N3— C48— C47 -58.8 (3) 
C36— N3— C48— C47 179.4 (2) 
N4— C47— C48— N3 57.8 (3) 
C46— N4— C49— 08 -2.7 (5) 
C47— N4— C49— 08 -174.3 (3) 
C46— N4— C49— C50 175.8 (3) 
C47— N4— C49— C50 4.2 (5) 

08— C49— C50— C51 23.0(5) 
N4— C49— C50— C51 -155.5 (3) 
C49— C50— C51— C52 170.9 (3) 
C50— C51— C52— C53 -173.9(3) 
C50— C51— C52— C57 1.8(5) 
C57— C52— C53— C54 0.2 (5) 
C51— C52— C53— C54 176.0(3) 
C52— C53— C54— C55 -0.9 (5) 
C53— C54— C55— OlO -179.8 (3) 
C53— C54— C55— C56 1.5(5) 
C58— OlO— C55— C54 168.3 (3) 
C58— OlO— C55— C56 -12.8 (3) 
C54— C55— C56— C57 -1.5(5) 
OlO— C55— C56— C57 179.6 (3) 
C54— C55— C56— 09 178.3 (3) 
OlO— C55— C56— 09 -0.6 (3) 
C58— 09— C56— C57 -166.4(3) 
C58— 09— C56— C55 13.8 (3) 
C55— C56— C57— C52 0.8 (4) 

09— C56— C57— C52 -179.0 (3) 
C53— C52— C57— C56 -0.1 (4) 
C51— C52— C57— C56 -175.8 (3) 
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C26— 05— C29— 04 


-0.9 (4) 




C55— OlO— C58— 09 




21.2 (3) 


C25— 04— C29— 05 


1.4(4) 




C56— 09— C58— OlO 




-21.6 (3) 


Hydrogen-bond geometry (A, ") 


D—H-A 




D—H 


n-A 


D-A 


D—a-A 


C29— H29^-O10' 




0.97 


2.52 


3.134 (5) 


121 


C44 mAA-0& 




0.96 


2.59 


3.322 (5) 


134 


C47— H475-04" 




0.97 


2.48 


3.353 (5) 


149 


C53— H53^-05'" 




0.93 


2.35 


3.266 (4) 


169 



Symmetry codes: (i) -x, -y+l, -z+1; {ii)x+l,y,z; (iii)x+l,>'+l, z. 
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